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SUMMARY
Two hundred andfifty patients with 290 stones presenting to the Department ofUrology
were treated with the Candela MDL 2000.M Laser Lithotripter. Overall stone clearance
racte was 95%. The inore proximal the calculus the lower the success rate. Ninety eight
percent ofstones in the lowerureter, 95% ofmiduretericand91% ofupperuretericstones
werecleared. Themiajorcomplication wasperforation whichoccurredin6%ofcases. This
procedure isa safe andeffective treatmentforuretericcalculiandisassociated witha low
complicationi rateandahighclearance rate. Laserlithotripsy istheoptimumureteroscopic
mlethod oftreating ureteric calculi and is complimentary to extra corporeal shock wave
lithotripsy.
INTRODUCTION
The surgical management ofboth renal and ureteric calculi has undergone radical change
in the past decade and open surgery is now rare with only one or two cases being operated
on in this uniteachyear. Bothextracorporeal shockwavelithotripsy, '2andpulseddyelaser
lithotripsy through small calibre instruments have revolutionised the management of
ureteric calculi.'3- In units without access to a lithotriptor with radiographic screening
facilities the management of ureteric calculi remains a significant part of the workload.
Thus,endourological techniques will remain an importantprimaryoradjunctiveprocedure
in the management of ureteric calculi.6 Blind manipulation of stones within the ureter is
hazardous and in situ lithotripsy using ultrasound or electrohydraulic probes generates
large amounts ofheat which may damage the ureter. Ureteroscopy itself, hasbecome safer
with the advent of smaller calibre instruments. Pulsed dye laser lithotripsy has a wider
safety margin than other methods of stone destruction within the ureter because energy
generated in stone fragmentation is dissipated as photoacoustic energy rather than heat.
We report a consecutive series of 250 patients treated in three years at the Department of
Urology in the Belfast City Hospital.
PATIENTS AND METHODS
All patients who underwent laser lithotripsy for ureteric calculi between April 1991 and
July 1994 were studied. They were treated on a dedicated UroskopTM screening table with
the Candela MDL 2000TM pulsed dye laser. The stone size and position was measured in
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twoplanes, andtheradiological investigations andthe presence ofureteric obstruction was
recorded (Tables I and II).
Ureteroscopy was performed using the 7.2 Ch miniscope (Candela.M) which has two
working channels and afibreoptic illumination system with an outer semirigid casing. The
current miniscope has been improved, to incorporate a larger flow channel and it is not
necessary touse apressure infusordeviceto maintain adequate vision. The largerirrigation
channel also allows the passage ofureteric guide wires for insertion ofdouble 'J' ureteric
stents. Laser energy was delivered through a 320,um fibre at 10 MHz frequency. A range
ofenergy settings (30-140 mJoules) may be used. In all cases lithotripsy was commenced
at a power setting of 30 mJoules and increased slowly to achieve optimum effect. The
power settings and the pulse count were recorded in each patient. A 3 Ch dormia basket is
available for entrapment of stones to facilitate laser lithotripsy or for extraction of
fragments. If there was any suspicion of ureteric injury an 'on table' ureterogram was
performed.
Everypatient wasgivengentamicin 80mgintravenously peroperatively. The postoperative
analgesic requirements of20 patients were also recorded. All patients were reviewed, and
the results of lithotripsy at three months are reported.
TABLE I
The anatomical position of290 stones
position ofcalculi No. %
Upper ureteric 93 (32%)
Middle ureteric 58 (20%)
Lower ureteric 139 (48%)
TABLE II
size ofcalculi (mnu) No. %
<10 154 (53%)
10-20 11- (38%)
20+ 23 (8%)
Stein strasse 3 (1%)
RESULTS
Two hundred and fifty patients, age range 12-87 years, with a total of 290 stones were
treated. Seventeen patients had multiple calculi. Seven had bilateral stones and ten had
multiple, unilateral stones. The overall stone clearance rate was 95%. The more proximal
the stonie the lower the success rate; 98% of lower ureteric stones were cleared compared
with 95% anid 9 1 % of middle and upper ureteric stones.
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Fifty eightpatients (23%) had significant obstruction atthetimeoftreatment. Twenty (8%)
had 'J' ureteric stent insertion prior to laser lithotripsy and in thirty six (14%) stenting was
carried out at the time ofthe procedure. In two it was not possible to pass a guide wire and
a percutaneous nephrostomy was inserted.
In all 74 patients (29%) required adjunctive procedures during treatment (55 insertion of
J stent, 15 dormia basket extraction, an 2 each had balloon entrapment or nephrostomy).
The complications associated with laser lithotripsy are listed in Table III. There were no
deaths. The majorcomplication was perforation which occurred in 15 cases (6%); in most
instances the perforations were minor, and all but one (who required a nephrostomy) were
treated by immediate ureteric stenting.
TABLE III
Complications associated with laser lithotripsy
complications/failures No. %
Failed access 17 (7%)
Perforation 15 (6%)
Retrograde stone migration 17 (7%)
Septicaemia 4 (1.6%)
Acute renal failure 1 (0.4%)
Retention 2 (0.8%)
In 17 patients (7%) the stone or a significant fragment floated back into the kidney. Only
one ofthese patients has subsequently failed to clearthe stone spontaneously orfollowing
retreatment of the fragments. Laser lithotripsy failed to fragment the stone in one patient
who was subsequently found to have cystinuria. Retreatment for the same calculus was
required in 17 patients, 15 patients had two treatments, and two required four treatment
sessions.
Four patients (1.6%) developed septicaemia and required intravenous antibiotics; they
have all recoveredand are stonefree. Onepatientwithbilateral uretericcalculi andbilateral
obstruction hadboth stones treated at asingle session. He subsequentlydevelopedbilateral
'stein strasse' and went into acute renal failure with a total hospital stay of 55 days.
Overall hospital stay ranged from 0-55 days (median of 3 days). Seventy three percent of
all patients were discharged within five days of admission. The number of day cases is
steadily increasing, from 8% in 1991, to 10% in 1992 and 23% in 1993. Of 20 patients in
whom it was recorded, 13 required no postoperative analgesia, six required diclofenac and
only one required an opiate analgesic.
DISCUSSION
This study confirms that laser lithotripsy is a safe and effective treatment for ureteric
calculi. Using the Candela 7.2 miniscope no patient in our series required ureteric
dilatation. The overall clearance rate in this study was 95% and only one patient required
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a ureterolithotomy. These results are comparable to other series using lasertripsy,7 8,9, 10, 11
in which clearance rates of 85-97% are quoted. Our results also compare favourably with
thoseofextracorporealshockwavelithotripsyforuretericcalculi,2''2"13'14'15whereclearance
rates are in the order of 80-85%.
Webelieve that laserlithotripsy shouldbeginatthelowestpowersetting asthisgives afeel
for the stone and the rate of fragmentation. The power settings can then be adjusted to
fragment the stone withmaximum efficiency andthe leastriskofpropellingthe stoneback
into the kidney. Small smooth stones are most likely to float, and all but one ofthe stones
that floated were smaller than 10 mm in diameter. Previous surgery, obesity and prostatic
enlargement were significant factors contributing to failure of ureteroscopy. Passage of a
uretericguide wire into thekidney beforelithotripsycommencesisusefulinpatientswhere
difficulty may be anticipated. If a stone cannot be seen or there is instrumental trauma to
the ureter, it is then easy to place a ureteric stent. Patients with bilateral stones are best
treated at separate sessions and should have the ureter stented following treatment ifthere
is a large stone burden. Patients with solitary kidneys should have all stone fragments
removed and if this is not possible a stent should be placed.
The majorcomplication oflaserlithotripsy wasperforationin6% ofpatients, varyingfrom
minimal extravasation of dye to more extensive trauma. The perforations were caused
either from instrument or fibre trauma to the ureter or by blasting of stone fragments
through the wall ofafriable ureter during fragmentation. Initially we feltthat the presence
of a double J stent at the time oflaser lithotripsy might make the ureteric wall friable and
more liable to perforation, but we have now shown that there is no increased risk of
perforation in suchpatients. Impacted stones withobstruction and signs ofinfection where
there is also oedema and hyperaemia of the ureteric wall are more difficult to treat and
bleeding often obscures the view. Such cases are best stented initially and left to settle for
four to six weeks. Instrumental perforations will be impossible to eliminate from any
extensive series of ureteroscopic lithotripsy; all but one of these patients were treated by
immediatestentingandonly onerequired anephrostomy. Becauseoftheriskofperforation
we believe laser lithotripsy should be carried out on a screening table with the facility to
performretrograde studies andstenting ifnecessary. A single doseofgentamicin is acheap
andeffectiveprophylactic antibiotic forthisprocedure, butdespite its use, septicaemiawas
documented in four patients.
The management ofureteric calculi continues to evolve.16 17,18 Extracorporeal shock wave
lithotripsy machines with x-ray imaging can treat ureteric calculi with reported success
rates in the order of 80-85%. The results ofureteroscopic laser lithotripsy are similar, but
this is an invasive procedure and carries with it the riskofureteric injury. Laserlithotripsy
is complementary to extracorporeal shock wave lithotripsy and may be used to treat 'stein
strasse' and stones refractory to shock wave lithotripsy both in the ureter and kidney.
Laser lithotripsy is a more efficient method ofdealing with ureteric calculi than the 'push
bang' technique which is often used in lithotriptor centres using ultrasound imaging.6''9
Extracorporeal shock wave lithotripsy for upper ureteric stones is the ideal treatment, as
these stones may be difficult to reach with a ureteroscope, but this is only practical with
machines that have x-ray localisation. Extracorporeal shock wave lithotripsy for lower
ureteric calculi necessitates placing the patient in the prone position and imaging may be
difficult. Extracorporeal shock wave therapy with the added risk ofovarian irradiation is
less attractive for lower ureteric calculi in females ofreproductive age. There has been at
least one reported miscarriage following this procedure.20
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We have cleared all accessible lower ureteric stones, and we can clear 94% of stones
overlying the bony pelvis, which compare favourably with any series in the world
literature. Many urologists intheUnitedKingdom, includingthiscentredonothaveaccess
to a fixed site extracorporeal shock wave lithotriptor and use mobile lithotripsy instead.2'
22 Ureteric stones often require urgent treatment and in this setting laser lithotripsy is an
ideal and safe technique.
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